Cdc7 is an active kinase in human cancer cells undergoing replication stress.
Cdc7 kinase promotes and regulates DNA replication in eukaryotic organisms. Multiple mechanisms modulating kinase activity in response to DNA replication stress have been reported, supporting the opposing notions that Cdc7 either plays an active role under these conditions or, conversely, is a final target inactivated by a checkpoint response. We have developed new immnunological reagents to study the properties of human Cdc7 kinase in cells challenged with the ribonucleotide reductase inhibitor hydroxyurea or with the DNA topoisomerase II inhibitor etoposide. We show that Cdc7.Dbf4 and Cdc7.Drf1 complexes are stable and active in multiple cell lines upon drug treatment, with Cdc7.Dbf4 accumulating on chromatin-enriched fractions. Cdc7 depletion by small interfering RNA in hydroxyurea and etoposide impairs hyper-phosphorylation of Mcm2 at specific Cdc7-dependent phosphorylation sites and drug-induced hyper-phosphorylation of chromatin-bound Mcm4. Furthermore, sustained inhibition of Cdc7 in the presence of these drugs increases cell death supporting the notion that the Cdc7 kinase plays a role in maintaining cell viability during replication stress.